In previous communications (Bagratuni, 1953 (Bagratuni, , 1956 ) a syndrome was described occurring in the middle-aged and elderly which was designated ("anarthritic" rheumatoid disease. The main symptoms were severe aching of the muscles of the shoulder girdle and back, fever, and loss of weight, but without joint involvement. The erythrocyte sedimentation rate in active cases was exceptionally high, about 100 mm./hr (Westergren), and there were changes in the blood plasma proteins, the albumin being depressed, and the globulin and fibrinogen fractions raised.
The illness had an excellent prognosis, and was considered to be an anarthritic form of rheumatoid arthritis. In the present paper the detailed analysis of the plasma proteins by paper electrophoresis and chemical separation is described.
Methods
For electrophoretic fractionation barbitone buffer, pH 8-6, was used and 0-02 ml. serum or heparinized plasma was applied to one end of a filter paper strip in an Evans Electroselenium electrophoresis apparatus. A current of 0( 1 nmAmp. per cm. width of strip was passed for 18 hrs. The protein was then fixed to the strips by drying in an oven for 30 min., developed in bromphenol blue for 10 min., and repeatedly washed in 1 per cent. acetic acid. After drying, the strips were placed in a mixture of equal parts of household paraffin and bromobenzene for clearing, the air being extracted in a desiccating jar fitted with a vacuum pump. The intensity of the protein bands was measured with a photo-electric cell and plotted on graph paper, 1 mm. of the filter paper strips corresponding to 1 mm. points on the graph paper. The areas of the protein components were measured with a planimeter and expressed as percentages of the total. The chemical separation of the plasma proteins was done, in the case of albumin, by differential precipitation of the globulins with 22-5 per cent. sodium sulphate, and the protein content of the filtrate was estimated by the Biuret method. Fibrinogen was precipitated from oxalated Results Tables I and II (opposite) show the results for the electrophoretic and chemical methods.
The chemical separation in seventeen cases showed a fall in albumin from a normal mean of 4-6 to 3 * 5 g./100 ml., a rise in globulin from a normal mean of 2 2 to 3 2 g./100 ml., a rise in fibrinogen from a normal mean of 275 to 731 mg./100 ml., and a slight rise in total protein from a normal mean of 7 to 7-3 g./100 ml.
In a group of four patients with minimal transient joint swelling (an intermediate stage between anarthritic rheumatoid disease and true rheumatoid arthritis), the changes were similar. The precipitation of globulins from serum with 22-5 per cent. sodium sulphate left some of the al globulin attached to the albumin. As the a, globulin was raised in most cases, apart from normal subjects, the chemical albumin figure is deceptively high.
Electrophoretic analysis of the plasma and serum proteins in twelve patients with anarthritic rheumatoid disease and one with slight joint involvement allowed these findings to be examined in more detail.
The main changes were a fall in the albumin fraction from a normal mean of 60-1 to 42 2 per cent., a rise in a, and a2 globulins from 3 -to 6 per cent. and from 7-3 to 14-5 per cent. respectively, and a rise in fibrinogen from a normal mean of 10 * 2 to 15*3 per cent. The f globulin was very slightly raised from a normal mean of 14-4 to 15-4 per cent. Two cases had a double fl-band; on one the faster component corresponded to a cryoglobulin which gelled at room temperature.
Three cases with no joint symptoms had high y globulins ranging from 30-0 to 39 5 per cent., but The findings on electrophoretic analysis of the plasma proteins are on the whole non-specific for the collagen diseases, as the proportion of change in the fractions depends on the severity and duration of the illness. Nevertheless, changes do occur, which in conjunction with the clinical findings may help to establish a diagnosis. As the syndrome here described resembles early rheumatoid arthritis, and to a lesser extent rheumatic fever and the other collagen diseases in their prodromal stages, the findings will be discussed in relation to all these conditions. Ropes, Perlmann, Kaufman, and Bauer (1954) found the a globulins higher in rheumatoid arthritis than in systemic lupus erythematosus, and the y globulin in the former rose later than in the latter. The a and y globulin fractions were similarly raised in cases of rheumatoid arthritis described by Trutschel and Frolich (1953) with an occasional slight rise in the P fraction, as in the present series. Hunt v and Trew (1954) reported similar findings, and Lush, Crowley, Fletcher, and Buchan (1951) found these blood changes reflected in the depressed albumin and raised globulin of the cerebrospinal fluid in rheumatoid arthritis. Lever, Schultz, and Hurley (1951) described slight increases in the a and 8 fractions and larger increases in the y fraction in systemic lupus erythematosus. As the initial symptoms of anarthritic rheumatoid disease are very similar to those of early systemic lupus erythematosus, it is interesting to note that in the former there is rarely a rise in the globulin whereas this rise is common in the latter.
In rheumatic fever, a condition again very similar in its early manifestations to anarthritic rheumatoid disease, Wilson and Lubschez (1948) found raised a, and a2 globulin fractions, but they considered that the y globulin was within normal limits unless there had been antecedent infection. Ropes and others (1954) similarly thought that the y globulin was raised in this condition in the presence of antecedent infection or organ involvement, and in the late stages of the disease. Jackson, Kelly, Smith, Wang, and Routh (1953) , -however, invariably found a raised y globulin in rheumatic fever.
In the present series, if the two cases of raised y globulin with cryoglobulinaemia are excluded, only one patient out of twelve with anarthritic rheumatoid disease had a raised y globulin fraction. These findings are similar to those in early rheumatoid arthritis and uncomplicated rheumatic fever, before (Malmros and Blix, 1946) , and Hodgkin's disease (Arends, Coonrad, and Rundles, 1934) . In dermatomyositis, the y globulin may be within normal limits or only slightly raised (Lever and others, 1951; Ropes and others, 1954 The increase in the a globulins found in collagen disease in response to inflammation is related to a rise in the polysaccharide-rich mucoproteins (Badin and Glyn, 1954; Fantuzzi and Neuhaus, 1955; Markham, 1955) . Blood mucoproteins may also be raised in a variety of other conditions (Sachs, Cady, and Ross, 1954) , and the mucoprotein may be associated with different fractions: with albumin in cancer, for example, and with globulin in myeloma. Wilhelm, Miles, and Mackay, (1955) consider that it is the a2 fraction which causes increased capillary permeability in hyperglobulinaemia, and is more potent than histamine in this respect.
In the collagen diseases a raised fibrinogen fraction is common; it has been reported in rheumatoid arthritis (Davis, 1936; Malmros and Blix, 1946; Hunt and Trew, 1954) , rheumatic fever (Malmros and Blix, 1946; Jackson and others, 1953) , systemic lupus erythematosus (Ropes and others, 1954), and dermatomyositis (Ropes and others, 1954) . Usually the upper level is in the region of 600-700 mg./100 ml. It is characteristic of anarthritic rheumatoid disease that the fibrinogen level may be nearer 1,000 mg./ 100 ml. or over, as in three cases in the present series. Moreover, this level may be present in a patient who is ambulant and not obviously unduly ill. The greatly raised erythrocyte sedimentation rate is related both to the high fibrinogen level and to the alteration in the albumin/globulin ratio, although the former factor appears to be the more important.
Exceptionally, Aldred-Brown and Munro (1935) found only minimal changes in the fibrinogen level of patients with rheumatoid arthritis, and McLenachan and Tonks (1955) found normal levels in fifteen cases of Sjogren's syndrome. In the only case of Sj6gren's syndrome in the present series it was impossible to estimate the fibrinogen level owing to the presence of cryoglobulin. Cryoglobulins are now recognized to be fairly common in diseases involving an alteration in the plasma proteins (Mackay, Eriksen, Motulsky, and Volwiler, 1956 ). Holmberg and Gronwall (1942) were the first to describe a cryoglobulin in rheumatoid arthritis, and they showed it to lie between the : and y globulin bands. There were three cases of cryoglobulinaemia in the present series (Table III, 
overleaf).
In Cases 1 and 3 the abnormal protein appeared to occur in the y globulin fraction, although there was insufficient for detailed analysis. In the second case it formed the faster moving component of the double fl-band, similar to that of Holmberg and Gronwall, and it gelled at room temperature. In Case 2 separation of the cryoglobulin by centrifuging in a refrigerated centrifuge yielded 0-6 g. protein per 100 ml. (Figs 3 and 4, overleaf) .
It is interesting to note that in two of the three cases of cryoglobulinaemia in which sternal puncture was done, both had S per cent. plasma cells, the upper limit of normal. If plasma cells are responsible for the production of some of the globulins, then the stimulus producing this plenitude of plasma cells may well be responsible for the production of abnormal protein from the cells. This is borne out by the frequent occurrence of cryoglobulins in cases group.bmj.com on October 14, 2017 -Published by http://ard.bmj.com/ Downloaded from of myelomatosis where both plasma cells and globulins are present in excessive amounts.
Conclusion
The differential diagnosis of anarthritic rheumatoid disease has already been discussed (Bagratuni, V 1953, 1956 Race (1940) similarly found a normal erythrocyte sedimentation rate in "fibrositis", apart from a few cases which resembled rheumatoid arthritis. Johnson (1955) considered "fibrositis" to be a noninflammatory condition. Much depends on the stage at which such patients are seen. In the early and late stages of anarthritic rheumatoid disease, when activity is only slight, the erythrocyte sedimentation rate and plasma protein changes are minimal, although the pains in the muscles may be quite severe. In the more active cases, with or without fever, blood changes are present but there is little increase in the severity of the symptoms.
It is not intended to suggest here that all cases of so-called "fibrositis" have systemic changes, but in many these diffuse aches are a manifestation of anarthritic rheumatoid disease, which I consider to be a forme fruste of rheumatoid arthritis. Serial estimations of the blood changes in the patients studied have shown variations from normality to gross abnormality even in those remaining afebrile. The plasma proteins in anarthritic rheumatoid disease thus reflect the generalized systemic disturbance by a rise in the fibrinogen level and in the a, and a2 globulins, and absence of gross tissue destruction is confirmed by the fact that the y globulin usually remains within normal limits. These observations are in keeping with the clinical finding of an excellent prognosis. 
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